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• SPECIFICATION 

Boot restraint for plunging universal joint 

5 This invention relates to a member for re- 
straining movement of a flexible annular seal- 
ing member, usually and hereinafter termed a 
boot, of a plunging type of universal joint. 
Plunging types of constant velocity ratio uni- 
10 versal joints are widely used in automotive 
drive lines. A typical joint comprises an outer 
joint member that is open at one end and has 
grooves extending into its interior from such 
open end, and an inner joint member that is 
15 disposed at least partly within the outer Joint 
member and has grooves which face the 
grooves in the outer joint member. Balls are 
disposed one in each facing pair of grooves in 
the joint members for torque transmission 
20 therebetween, while permitting both angular 
movement (articulation) and axial (plunging) 
movement between the joint members. A flex- 
ible annular boot has one end sealingly con- 
nected to the outer joint member and its other 
25 end sealingly connected to the inner joint 
member, to retain lubricant such as grease in 
the joint and to prevent contamination by in- 
gress of water or dirt in use. 
An automotive constant velocity universal 
30 joint may be subject to operation at relatively 
high rotational speeds, particularly if it is in a 
vehicle's propeller shaft connecting to a differ- 
ential unit. At such high rotational speeds, 
centrifugal force can cause the flexible boot to 
35 become distorted and balloon out in service, 
partly due to the mass of the boot itself and 
partly due to the mass of the grease con- 
tained therein. Such distortion of the boot can 
lead to failure of the boot itself or of the seal 
40 between the boot and the outer joint member, 
which inherently is at a large diameter com- 
pared with the inner joint member. Further, 
the grease is thrown away from the region of 
the relatively moving parts of the universal 
45 joint, posing the danger of inadequate lubrica- 
tion thereof during a prolonged period of high 
speed operation. 

Hitherto this problem has been solved by 
the use of a spun metal boot restraint that 
50 surrounds the portion of the boot that is con- 
nected to the outer joint member to maintain 
the seal and to restrain outward movement of 
the adjacent portion of the boot. An example 
of such a spun metal boot restraint is dis- 
55 closed in US Patent 3.822,570. Such a spun 
metal boot restraint, however, has a disadvan- 
tage in that it is partially roll-formed in place 
on the outer joint member, and the rolling ac- 
tion tends to cause twisting of the boot which 
60 can lead to premature boot failure. Also, once 
the spun metal boot restraint is in place, it 
cannot be removed without destruction 

-.thereof, and. usually; .in. addition, without de-. • 

... .. • struction- of the boot itself. Therefore,' servic- .; 
65 ing of a joint fitted with such a spun metal 



boot restraint is difficult and expensive. 

It is the object of the present invention to 
provide a boot restraint in which the above 
mentioned disadvantages are overcome or re- 
10 duced. Thus, the boot restraint should be 
capable of being assembled to a joint without 
a rolling operation, and desirably is capable of 
being removed from the joint without destruc- 
tion or damage to the boot restraint or the 
75 boot itself, enabling re-use of the boot re- 
straint and boot. 

According to the present invention, we pro- 
vide a boot restraint member for a rotatable 
torque transmitting mechanical joint of the 
80 plunging type, the joint comprising an outer 
joint member, an inner joint member and a 
flexible annular boot having a first end sealin- 
gly connected to said outer joint member on 
an external circumferential surface thereof, and 
85 a second end sealingly connected (directly or 
indirectly) to said inner joint member; said 
boot restraint member comprising a portion of 
generally cylindrical annular form arranged to 
fit on said first end portion of the boot and 
90 having a radially inwardly extending rib means 
which has an internal diameter normally lass 
than an external diameter of said first end por- 
tion of the boot, and said boot restraint mem- 
ber being elastically deformable to be fitted 
95 over said first end portion of the boot and to 
be retained thereon by interference between 
said internal diameter of the rib means of the 
boot restraint member and said external dia- 
meter of said first end portion of the boot 
100 A boot restraint member according to the 
invention can be preformed from a semi-rigid 
plastics material, and readily applied to the 
universal joint without the need for spinning or 
rolling operations. Twisting of the boot during 
105 assembly of the boot restraint member is thus 
avoided. Further, the boot restraint member 
may readily be removed without destruction, 
to permit re-use of the boot restraint member 
and boot if they are otherwise fit for re-use. 
1 10 The boot restraint member is preferably inte- 
grally formed from a thermo-plasttcs material, 
e.g. a polyamide (nylon) or other semi-rigid 
puncture resistant polymeric material. It may 
be made by injection moulding and will have 
115 sufficient resiliency to be capable of assembly 
on the joint member by elastic deformation of 
the boot restraint member. 

The invention also provides a universal joint 
having a boot restraint member according to 
120 the invention as above set forth. 

The invention will now be described by way 
of example with reference to the accompany- 
ing drawings, of which: 
Figure 1 Is an elevation; partly in section, of 
125 a universal joint assembly including a boot re- 
straint member according to the present in- 
. . yention; „ _ „ 

t.W:. : :Figufe : 2,is a.crpss-s^ctiw^n-tbsjine 2-£ ; .. 

? 130'*'i§ire3' is an exploded persp'ective view - . 
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showing the boot restraint member; 
^ Figure 4 is an enlargement of part of Figure 

5 thSft*? firStly *? Figure 1 of the Swings. 
IS-? Sh ° W " ? p,Ungin9 ^ of instant 
velocity ratio universal joint. The type of joint 
is generally known and accordingly will not be 
descnbed in great detail herein. However, the 
joint 10 comprises an outer member 11 which 
10 is generally m the form of a hollow cylinder 
open at one end, within which is disposed an 
inner joint member 20. The outer joint mem- 
»Z IL - 8S 8 ! on S itud[nal cen tral rotary axis X, 
and the inner joint member 20 a longitudinal 
15 central rotary axis Y, and in Figure 1 ™ 
axes are in alignment with one another. 

The outer joint member has an open end 13 
and a closed end 14, the latter extending to 
be connected by welding to a flange 17 for 
ZU torque transmission to or from the outer joint 
member. The inner joint member comprises an 
annular member 20 received on an end por- 
'° n 12 of a shaft 2 which may be a vehicle 
25 S^S? Sh f ' the , memb «- 20 being rotation- 
25 ally fast on the end portion 12 of shaft 2 by 
mter-engaging splines or a drive key arrange- 
ment 18, and is hefd thereon by a circlip or 
spnng i ring 26 engaging a groove 27 at the 
end of the shaft portion 12. 
30 The outer joint member 11 is provided in its 
interior with a plurality of circumferentially 
spaced axfally extending rectilinear grooves 
15, extending into the outer joint member 
or t° m ? e end 13 thereof - The inner joint 
member 20 is provided with circumferentialiy 
spaced rectilinear axiai grooves 19 each of 
which faces one of the grooves 15 in the 
outer joint member. A plurality of balls 21 are 

4n fZ P Z 0n ! in each faci "9 P air of Shoves in 
40 the inner and outer joint members, for torque 
transmission between the joint members. The 
balls occupy apertures in an annular ball cage 
12 which constrains them so that their 
4* n!S !iV" a cornm °n Plane, whilst they are 

X ? m ° V8 axia,, y a,on 9 the grooves 1 1. 
lo, 19. In known manner, the inner joint 
member is free to move axially within the 
outer joint member along the central axis X 
50 a ,?. ,ndicated °V ^rows A in Figure 1, 

oU and to articulate relative to the outer joint 1 V 

S V bOUt 3 point C where the P'^e con- 
taming the centres of the balls 21 intersects 
the axis X, this articulation being indicated by 
cc a ™ ws 8 m Fi 9""-e 1. Typically the permissible 
55 angular movement (articulation) of the inner 12C 

S f tn e order of 20 degrees from the 
aligned condition illustrated. 

fin rttZS^ abuttin 9 3 surface 2 4 * the 

60 closed end 14 of the outer joint member and 125 
acting on a shaped plate 25 which bears 

against the end of shaft portion 12, is pro- ~v , - 

vided to bias the inner joint member towards Z^,'t 

* c the open end of the outer joint member. Not " 

3B_8 1MB ,rAirr n9 constan t velocity universal joints 130 



75 



Sy?* 8 such spri " 9S ' and the P res em in- 
vention is equally applicable to such joints 
Further the invention is applicable to joints in 
70 So ha » rqUe ' S transm '"tted by means other 
70 than balls, e.g. a tripode type of joint. 

= J?J. atB , the Workir, 9 P arts of tn « univer- 
sal joint, namely the balls 21 and the grooves 
they engage in the joint members, and the 
cage 22, a quantity of lubricant, normally 

■* *°. nta i led . in tne joint. The lubricant 
contained in the joint by a flexible annular 
sealing boot 28 which has a first end 29 seal- 
mgly connected to the outer joint member, 
and a second end 30 sealingly connected to 
80 the inner joint member, actually to a part of 
the shaft end portion 12. To be able to ac- 
commodate axial and angular displacement of 
the ,nner joint member relative to the outer 
ok j ° ^ member, the boot 28 is formed of a 
tort? 8 ma ' USUa " y a " elastomeric ma- 

The second end 30 of the boot 28 is held 
in position within a groove 31 in the shaft 
on K^? 1 12 by a rem ovable retaining ring 32 
90 The first end 29 of the boot 28 is retained on 
the external circumferential surface of the 
outer joint member 11 by providing the end 
w ,1 £° X Wfth a radialIv 'nwardly pro- 
ecting rib 33 which is received in a radially 
95 inwardly extending recess 34 in the form of 

Th»h n ^r^T V t ° n u the outer j° int member. 
The boot 28 further has a radially inwardly 
extending annular portion 35 which lies in 
race-to-face contact with an end surface at 
the open end of the outer joint member, 
thereby to form a seal with the outer joint 
member both at the external circumferential 
surface thereof and at the radially extending 
annular end surface thereof. a 

InT^lT* 2 ?-° f the Doot 28 is retained 
in its desired position on the outer joint mem- 
ber. 1 1 by a shaped boot restraint member 38 
that also partially shrouds the boot to help 
protect it from damage, i.e. inadvertent rup- 
fril 0 K f, Uncture ' and t0 h efp Prevent the boot 
from ballooning out when the universal joint 
rotates at high speed. It will be appreciated 
that the mass of lubricant grease contained 
within the universal joint and boot makes the 
' boot vulnerable to such deformation at high 
rotational speed The boot restraint member 

38 is less flexible than the material of the 
boot and is formed in a single piece from a 
suitable semi-rigid, puncture resistant organic 
material such as a polyamide material, e g. by 
injection moulding. A material known as Du- 
pont "Super Tough Nylon ST801" has been 
found to be suitable for manufacture of a boot 
restraint member by injection moulding. 

39 whShT/T raint 1 member 38 has a P° rti °" 
J9. which is of annular generally cylindrical 

: form, a::portion."4a which federally of 

■ frusto-comca! -shape, and e radially .extending > 

ZTln'l 9 P -° rti ^ 41 between the Portions 9 
39, 40. Portion 39 of the boot restraint mem- 



100 
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bet 38 terminates in a radially inwardly ex- 
tending rib 42 which, when installed, projects 
beyond the end 29 of the boot 28 and has a 
normal inside diameter less than the outside 
5 diameter of the end 29 of the boot. Portion 
39 of the boot restraint member has a plural- 
ity of circumferentially spaced axially extending 
slots 43 therein {best seen in Figure 3), to : 
permit the portion 39 as a whole to expand 

10 radially to permit it to be snap fitted axially 
over the end 29 of the boot. 

When thus fitted, the boot restraint member 
is retained by the interference between rib 42 
and the end portion 29 of the boot 28, Posi- 

15 tively to secure the boot restraint member, a 
removable clamp 44 is fitted on the exterior 
of the cylindrical portion 39 of the boot re- 
straint member. For servicing purposes, clamp 
44 can be removed whereafter the boot re- 

20 straint member can be removed axially by de- 
formation (radial expansion) of portion 39. 

The removable clamp 44 comprises a dou- 
ble ended band of metal, e.g. steel, of which 
the ends overlap as shown at 44a in Figure 3. 

25 The overlapping ends are spot welded to one 
another. Clamp 44 has edges 44b, 44c, 
joined by a cylindrical connecting portion 44d, 
and when assembled on the boot restraint 
member lies between outwardly projecting ribs 

30 39a, 39b of the cylindrical portion 39 of the 
boot restraint member. The rearmost, 39b, of 
the ribs 39a and 39b has an outer surface, 
39c, which tapers so mat the clamp 44 can 
be moved into position between the outwardly 

35 projecting ribs 39a and 39b by sliding it in- 
wardly and upwardly over the outer surface 
39c of rib 39b. This is possibly because of 
the deformability inherent in the boot 28 and 
the boot restraint member 38, by virtue of the 

40 materials from which they are formed. 

The radially extending connecting portion 41 
of the boot restraint member 38 is so posi- 
tioned with respect to the rib 42 that it will 
compress the radially extending portion 35 of 

45 the boot 28 against the end surface of the 
outer joint member 11. A double seal, at such 
radial surface as well as the circumferential 
surface, is thus provided between the boot 
and the outer joint member. The small dia- 

50 meter end of the frusto-conical portion 40 of 
the boot restraint member is so positioned as 
to contact an outer portion of the boot 28 to 
prevent the latter from being displaced out- 
wardly during rotation of the universal joint, 

55 so that the lubricant contained within the uni- 
versal joint will stay in contact with the balls 
and other working parts therein. The frusto- 
conical configuration of portion 40 of the boot 
restraint member ensures that such protection 

60 is provided at all relative axial positions of the 
inner and outer joint members encountered in 
normal use. Further, frustoconical portion 40 
•of the boot restraint member also serves to 
shroud the boot to protect it from damage 

65 due to contact with rocks or other road haz- 



ards likely to be encountered in use. 
CLAIMS 

1. A boot restraint member for a rotatable 
70 torque transmitting mechanical joint of the 

plunging type, the joint comprising an outer 
joint member, an inner joint member and a 
flexible annular boot having a first end sealin- 
gly connected to said outer joint member on 

75 an external circumferential surface thereof, and 
a second end sealingly connected to said in- 
ner joint member; said boot restraint member 
comprising a portion of generally cylindrical 
annular form arranged to fit on said first end 

80 portion of the boot and having a radially in- 
wardly extending rib means which has an in- 
ternal diameter normally less than an external 
diameter of said first end portion of the boot, 
said boot restraint member being elastically 

85 deformable to be fitted over said first end 
portion of the boot and to be retained thereon 
by interference between said internal diameter 
of the rib means of the boot restraint member 
and said external diameter of said first end 

90 portion of the boot. 

2. A boot restraint member according to 
Claim 1 , further comprising an annular portion 
extending radially inwardly from said cylindrical 
portion thereof, and arranged to hold a part of 

95 said flexible boot adjacent said first end 
thereof in sealing engagement with a radially 
extending annular end surface of said outer 
joint member. 

3. A boot restraint member according to 
100 Claim 2 further comprising a generally frusto- 
conical portion having a small end and a large 
end, the small end being connected to said 
radially extending annular portion of the boot 
restraint member, the frusto-conical portion 

105 being arranged to restrain outward movement 
of at least part of the flexible annular boot. 

4. A boot restraint member according to 
any one of the preceding claims wherein said 
generally cylindrical portion thereof has slots 

1 10 extending thereinto from the free end thereof. 

5. A boot restraint member according to 
Claim 4 wherein said slots end before reach- 
ing said radial annular portion. 

6. A boot restraint member according to 

1 15 any one of the preceding claims wherein it is 
integrally formed from a thermoplastics ma- 
terial. 

7. A boot restraint member according to 
Claim 6 wherein said material is a polyamide 

120 material. 

8. A boot restraint member according to 
Claim 6 or Claim 7, made by injection mould- 
ing. . , 

9. A rotatable torque transmitting mechani- 
125 cal joint of the plunging type, the joint com- 
prising an outer joint member of generally hol- 

. -low cylindrical form, open at one end and . ..• 

. -r.-..,..;inneyoirit: member idjspo.sed at. least partly,.,,,.-. ; 
130. within said outer joint member; torque 



transmitting means connecting said outer and 
inner joint members for relative articulation 
and movement along a rotary axis of the outer 
joint member; a flexible annular boot having a 
5 first end sealingly connected to said outer 
joint member on said external circumferential 
surface thereof, and a second end sealingly 
connected to said inner joint member; and a 
boot restraint member of an organic material 

10 less flexible than the boot material and com- 
prising a portion of generally cylindrical annular 
form fitted on said first end of the boot and 
having a radially inwardly extending rib means 
which has an internal diameter normally Jess 

15 than an external diameter of said first end por- 
tion of the boot, to retain said boot restraint 
member by interference between said internal 
diameter of the rib means of the boot re- 
straint member and said external diameter of 

20 said first end of the boot, said generally cylin- 
drical portion of the boot restraint member 
being elastically distortable such that said in- 
wardly extending rib means thereof can be ra- 
dially expanded to an internal diameter greater 

25 than said boot external diameter, to permit 
said portion of the boot restraint member to 
be fitted axially over said first end of the 
boot. 

10. A joint according to Claim 9 wherein 
30 the outer joint member has a radially inwardly 
extending circumferential groove in said exter- 
nal circumferential surface thereof, and said 
first end of the boot has a radially inwardly 
projecting rib engaging in said groove. 
35 1 1. A joint according to Claim 9 or Claim 
10 further comprising removable retaining 
means surrounding said generally cylindrical 
portion of the boot restraint member, to main- 
tain said interference. 
40 12. A joint according to Claim 11 wherein 
said boot restraint member has a radially out- 
wardly facing groove means wherein said re- 
taining means is received. 

13. A joint according to Claim 10, wherein 
45 said outer joint member has a planar annular 

end surface, said boot has an annular radially 
extending portion sealingly engaging said end 
surface, and said boot restraint member has 
an annular portion extending radially inwardly 
50 from said generally cylindrical portion thereof, 
engaging said annular radially extending por- 
tion of the boot to hold it in said sealing 
engagement. • 

14. A joint according to Claim 13 wherein 
55 said boot restraint member further comprises 

a generally frusto-conical portion having a 
small end and a large end, the small end be- 
ing connected to said radially extending annu- 
lar portion of the boot restraint member and 
60 the frusto-conical portion being arranged to re- 
strain outward movement of part of the boot. . 
.15. A joint according to any one of Claims 
■ 9 to 14 wherein said generally cylindrical por- ? 
tion of the boot restraint member has slots 
J: "T thereinto from the free end thereof. 

<CB 218481 1A_I_> 



16. A joint according to Claim 15 wherein 
said slots end before reaching said radial an- 
nular portion. 

17. A joint according to any one of Claims 
70 9 to 16 wherein the boot restraint member is 

integrally formed from a thermoplastics ma- 
terial. 

18. A joint according to Claim 17 wherein 
said material is a polyamide material. 

75 19. A joint according to Claim 17 or Claim 

18, wherein the boot restraint member is 

made by injection moulding. 
20. A boot restraint member, or a universal 

joint having a boot restraint member, substan- 
80 tially as hereinbefore described with reference 

to the accompanying drawings. 
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